I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The progressive nature of type 2 diabetes makes achieving and maintaining glycemic control a challenge for both patients and physicians. The gradual loss of endogenous insulin secretion due to deterioration of beta-cell function and the associated insulin resistance results in the majority of patients being unable to maintain A1C targets on a treatment regimen of lifestyle changes or oral antidiabetic drugs (OADs). The addition of insulin therapy is an important step towards achieving long-term glycemic control and minimizing the risk of micro- and macrovascular complications and all-cause mortality.

However, even with insulin therapy, suboptimal glycemic control persists, with many patients remaining on unmodified treatment regimens for too long. Guidelines emphasize the importance of modifying treatment regimens when A1C goals have not been attained; and that modifications should be implemented before loss of glycemic control occurs and should be individually tailored to patient needs. When treatment is actively titrated, assessed and intensified, patients are more likely to achieve glycemic targets.\[[@ref1]\]

Insulin premixes are commonly prescribed in the treatment of diabetes, addressing both prandial and basal insulin needs with a single product; however, international recommendations for intensification of insulin therapy using premix analogs are limited. In 2009, consensus guidelines were published on intensification of insulin therapy using the premix analog biphasic insulin aspart (BIAsp) 30 in the treatment of type 2 diabetes, based on the recommendations from an international, independent expert panel.\[[@ref2]\] Building on these recommendations, a review of the therapeutic role of mid- and high-ratio premixes (BIAsp 50 and 70, respectively) followed, with the objective of developing similar simple and effective guidelines for intensification switch from a BIAsp 30 to a mid-/high-ratio premix regimen for the vast majority of patients with type 2 diabetes.

I[NSULIN]{.smallcaps} T[HERAPY AND THE]{.smallcaps} I[MPORTANCE OF]{.smallcaps} P[OSTPRANDIAL]{.smallcaps} P[LASMA]{.smallcaps} G[LUCOSE]{.smallcaps} R[EGULATION]{.smallcaps} {#sec1-2}
==============================================================================================================================================================================

A1C levels continue to be the most widely used predictor of future risk of diabetes-related complications, but highly variable postprandial surges in plasma glucose levels may contribute to worse clinical outcomes than relatively stable plasma glucose levels with the same A1C value.\[[@ref3]\] Monitoring of plasma glucose levels is therefore essential to detect glycemic excursions leading to hyper- or hypoglycemia. The importance of controlling fasting plasma glucose (FPG) to maintain A1C at recommended levels is well established,\[[@ref4]\] but there is accumulating evidence for the role of elevated postprandial plasma glucose (PPG) as an independent risk factor for cardiovascular events.\[[@ref5][@ref6]\] There is also evidence for an association between post-meal hyperglycemia and oxidative stress, inflammation, carotid intima-media thickness and endothelial dysfunction, all of which are known markers of cardiovascular disease,\[[@ref7]\] retinopathy\[[@ref8]\] and cognitive dysfunction.

An analysis of the diurnal glycemic profiles of patients with type 2 diabetes with poor glycemic control (A1C\>10%) showed that PPG accounted for 30% of hyperglycemia, with this proportion increasing to 50--70% in patients with A1C values of \<7.3%, highlighting the need for targeted control of postprandial peaks of hyperglycemia if overall tight glycemic control is to be achieved.\[[@ref5]\] Reaching target A1C with type 2 diabetes is frequently impossible without addressing PPG. As A1C approaches normal values and the relative contribution of PPG to A1C increases, treatment of both prandial and fasting glucose is required at all times for optimal glycemic control.\[[@ref9]\]

W[HY ARE]{.smallcaps} M[ID]{.smallcaps}-/H[IGH]{.smallcaps}-R[ATIO]{.smallcaps} P[REMIXES]{.smallcaps} N[EEDED]{.smallcaps}? {#sec1-3}
============================================================================================================================

Modern premix insulin formulations, with a fast-acting insulin component in addition to a basal component, are designed to address postprandial excursions and overall glycemic control, and thereby enhance achievement of A1C targets.\[[@ref1]\] While a basal--bolus injection regimen, comprising a rapid-acting insulin analog administered with meals together with a long-acting insulin taken once or twice daily, is a popular strategy for intensifying insulin therapy in the treatment of type 2 diabetes, the number of injections (≥4 daily) required can be considered too intrusive or too complex by some patients, particularly the elderly and those with busy lifestyles. Premix insulin analogs such as biphasic insulin aspart can offer effective and simpler treatment options and are becoming widely used in many countries.

BIAsp combines rapid-acting soluble insulin aspart (IAsp), which addresses prandial insulin needs, with protamine crystallized insulin aspart, which has a delayed action of intermediate duration, for both mealtime and basal insulin requirements. For many patients with type 2 diabetes, good glycemic control can be attained on a regimen of twice- or three-times-daily BIAsp 30.\[[@ref1]\] This low-ratio formulation of premix insulin analog comprises 30% IAsp and 70% protaminated aspart. For some patients taking low-ratio premixes, however, glycemic targets are still not achieved, which may reflect the increasing need to address the contribution of PPG as A1C improves.\[[@ref5]\] Uptitration of the dose of BIAsp 30 in these patients would increase the amount of protaminated insulin with each additional injection and may induce hypoglycemia. There is therefore a requirement for premix analogs that can be injected three times daily and can effectively address poorly controlled PPG levels.

Two BIAsp preparations have been formulated with increased proportions of soluble, rapid-acting IAsp: BIAsp 50 and BIAsp 70, comprising 50% and 70% soluble IAsp respectively (the remainder of each being protaminated aspart). This range of formulations allows scope for individualizing insulin therapy, and for targeting poor postprandial glycemic control in patients who require more prandial insulin in order to reach glycemic targets.

T[ARGETS FOR]{.smallcaps} G[LYCEMIC]{.smallcaps} C[ONTROL]{.smallcaps} {#sec1-4}
======================================================================

Current glycemic targets for type 2 diabetes for Europe (set by the International Diabetes Federation and the EASD) and the USA (set by the ADA) are challenging \[[Table 1](#T1){ref-type="table"}\]. These targets reflect the proven association between reductions in A1C and reduced risk of diabetic complications.

###### 

Glycemic goals for clinical management of diabetes^\*^
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C[LINICAL]{.smallcaps} E[VIDENCE FOR]{.smallcaps} M[ID]{.smallcaps}-/H[IGH]{.smallcaps}-R[ATIO]{.smallcaps} P[REMIX]{.smallcaps} A[NALOGS FOR]{.smallcaps} I[NTENSIFICATION OF]{.smallcaps} I[NSULIN]{.smallcaps} T[HERAPY]{.smallcaps} {#sec1-5}
=======================================================================================================================================================================================================================================

A detailed review of the pharmacology and clinical performance of mid- and high-ratio premix formulations and how they differ from the low-ratio premix insulins has been discussed in a recent publication.\[[@ref10]\] In order to establish the boundaries of the guidelines to be developed, the panel of experts considered the following evidence.

Pharmacology of mid-/high-ratio premix analogs {#sec2-1}
----------------------------------------------

[Table 2](#T2){ref-type="table"} outlines the studies comparing the pharmacokinetic and pharmacodynamic properties of BIAsp 30, 50 and 70 reviewed and discussed prior to the development of the guidelines.

###### 

Studies comparing the pharmacokinetic and pharmacodynamic properties of BIAsp 30, 50 and 70 reviewed for guideline development

![](IJEM-15-152-g002)

The pharmacodynamics and pharmacokinetics of BIAsp 30, 50 and 70 and IAsp were compared in a glucose clamp trial on 32 patients with type 1 diabetes on basal--bolus therapy.\[[@ref11]\] Each patient underwent four glucose clamps and received a single dose of 0.4 U/kg BIAsp 30, 50 or 70 and IAsp. As the percentage of rapid-acting, soluble IAsp increased in the BIAsp formulations, 'early-phase' (area under the curve glucose infusion rate \[AUC~GIR~\] 0--6 h: post-injection) metabolic activity increased (ratio BIAsp 50/BIAsp 30 = 1.28 \[*P*\<0.001\]; BIAsp 70/BIAsp 50 = 1.18 \[*P*\<0.001\]; IAsp/BIAsp 70 = 1.15 \[*P*\<0.01\]). Conversely, 'late-phase' metabolic activity decreased, shown by significantly lower ratios of AUC~GIR~ 12--28 h (BIAsp 50/BIAsp 30 = 0.17 \[*P*\<0.01\]; BIAsp 70/BIAsp 50 = 0.21 \[*P*\<0.05\]). This was a result of the smaller percentages of intermediate-acting protaminated insulin aspart in these preparations \[[Figure 1](#F1){ref-type="fig"}\].\[[@ref11]\]

![Pharmacodynamic and pharmacokinetic profiles for biphasic insulin aspart (BIAsp) 30, 50 and 70 and insulin aspart (IAsp). (a) Glucose infusion rate (GIR) profiles reflect the ratio of IAsp/protaminated IAsp in the formulations. (b) The early IAsp level increases and the late IAsp level decreases with a higher percentage of soluble aspart in the formulation. AUC, area under the curve; Cmax, maximum concentration Reprinted with permission from Heise T, Eckers U, Kanc K, Nielsen JN, Nosek L. The pharmacokinetic and pharmacodynamic properties of different formulations of biphasic insulin aspart: a randomized, glucose clamp, crossover study. Diabetes Technol Ther 2008;10:479-485. The publisher for this copyrighted material is Mary Ann Liebert, Inc. publishers](IJEM-15-152-g003){#F1}

Similar results were reported when comparing three-times-daily (TID) BIAsp 30 with BIAsp 70 during a 7-day, two-period crossover clamp study, also in patients with type 1 diabetes.\[[@ref12]\] The larger fraction of soluble IAsp in BIAsp 70 compared with BIAsp 30 resulted in greater metabolic effect during the initial phase (AUC~GIR~0--6 h: ratio BIAsp 30/BIAsp 70 = 0.86; 95% CI \[0.76, 0.97\]; *P* 0.016) and decreased activity during the late phase (AUC~GIR~6--12 h: 1.90; 95% CI \[1.37, 2.64\]; *P* 0.001). AUC~GIR~ 0--12 h did not differ between formulations over 8 days but slightly higher IAsp levels over the days also resulted in higher GIR peaks, indicating the accumulation of metabolic effect.\[[@ref12]\]

A comparison of the pharmacokinetic characteristics of BIAsp 30 and BIAsp 70 during 15 days of multiple dosing (TID) reported early postprandial phase insulin AUC~0--6\ h~ to be significantly higher for BIAsp 70 than for BIAsp 30 (ratio BIAsp 30/BIAsp 70 = 0.72; 95% CI \[0.63, 0.83\]; *P*\<0.001). AUC~6--14\ h~ was markedly lower for BIAsp 70 than for BIAsp 30 (BIAsp 30/BIAsp 70 = 1.9; 95% CI \[1.42, 2.55\]; *P*\<0.002).\[[@ref13]\] The time to maximum insulin concentration (*T*~max~) was significantly shorter after all three meals with BIAsp 70 (*P*\<0.05). Peak levels for both BIAsp 30 and BIAsp 70 were seen to increase with each daily injection over this 15-day period, suggesting a degree of accumulation that needs to be taken into consideration if a TID dose is to be prescribed.\[[@ref13]\]

A further comparison in patients with type 2 diabetes also reported the profiles of BIAsp 50 and BIAsp 70 to be as expected based on their respective content of protamine-bound IAsp (50% and 30%).\[[@ref14]\] The study groups were stratified by body mass index (BMI) \[[Table 2](#T2){ref-type="table"}\] and AUC~Glu~0--24 h: BIAsp 50/BIAsp 70 were 0.97; 95% CI \[0.90, 1.05\]; *P* 0.49 for non-obese and 0.98; 95% CI \[0.92, 1.05\]; *P* 0.55 for obese patients. In both BMI groups FPG was high, significantly more so with BIAsp 70 than with BIAsp 50 (*P*\<0.01), suggesting that BIAsp 30 should be considered as the evening dose for a TID regimen.\[[@ref14]\]

In conclusion, the pharmacological profiles of BIAsp 30, 50 and 70 differ significantly, reflecting the different proportions of free and protaminated IAsp in the formulations, with a greater proportion of free IAsp resulting in higher early-phase metabolic effect and lower late-phase metabolic effect. These pharmacokinetic properties of BIAsp 30 and 70 h ave been shown to remain constant during multiple dosing. These differences in metabolic activity may offer the potential to address individual patient requirements, but how does this translate into clinical practice?

C[LINICAL]{.smallcaps} E[VIDENCE FOR]{.smallcaps} M[ID]{.smallcaps}-/H[IGH]{.smallcaps}-R[ATIO]{.smallcaps} P[REMIX]{.smallcaps} A[NALOGS]{.smallcaps}: A[DDRESSING THE]{.smallcaps} N[EED FOR]{.smallcaps} M[ORE]{.smallcaps} P[RANDIAL]{.smallcaps} I[NSULIN]{.smallcaps} {#sec1-6}
===========================================================================================================================================================================================================================================================================

Twice-daily (BID) biphasic human insulin (BHI) 30 therapy or once-daily (OD) or BID basal insulin therapy are widely used in the treatment of type 2 diabetes, but a number of studies have reported that lower mean daily blood glucose levels can be achieved with mid-/high-ratio premix analog regimens. The clinical studies reviewed prior to guideline development discussion are shown in [Table 3](#T3){ref-type="table"}.

###### 

Studies comparing the clinical properties of BIAsp 30, 50 and 70, reviewed for guideline development

![](IJEM-15-152-g004)

In a proof-of-concept study, 16 patients with type 2 diabetes maintaining stable glucose control on prestudy treatment of BID BHI 30 therapy were randomized to treatment of BIAsp 70 TID or BIAsp 70--70--50, for 26--30 days, dividing their prestudy dose into three equal doses. There were no significant differences between treatments in mean serum glucose level; however, AUC~Glu~ 0--24 h was lower with the TID BIAsp 70 regimen compared with the BIAsp 50 evening dose regimen (not significant). The effect of changing the dinner insulin dose to BIAsp 50 did not alter overall glucose control significantly from that provided with an evening dose of BIAsp 70. Exploratory analysis comparing pre- and post-study serum insulin levels showed that the high-ratio premix treatments provided lower daytime glucose excursions and improved daytime control compared with BID BHI, but morning fasting glucose levels indicated that an evening dose of low-ratio premix may optimize overnight glycemic control.\[[@ref15]\]

In a treat-to-target trial, adults with type 2 diabetes previously treated with OD or BID insulin (human or analog) for ≥3 months, plus metformin, were randomized to treatment with BIAsp 70 TID, BIAsp 50 TID or BIAsp 30 BID for 36 weeks (all in combination with metformin).\[[@ref16]\] Patients switched dose 1:1 from previous total insulin dose, split 25%--25%--50% (BIAsp 30: 50%--50%). Insulin in all groups was titrated based on pre-meal plasma glucose measurements. Patients being treated with BIAsp 50 or 70 switched to BIAsp 30 at dinnertime after 12 weeks if pre-breakfast plasma glucose was \>7.0 mmol/L (43% in the BIAsp 50 and 54% BIAsp 70 group). All three BIAsp preparations effectively lowered A1C from baseline and after 36 weeks of treatment A1C was significantly lower in the BIAsp 50:50:50(30) arm than in the BIAsp 30:30 arm: --0.3; 95% CI \[--0.47, --0.14\]; *P* 0.0004. No significant differences were found between BIAsp 70:70:70(30) and BIAsp 30:30. Reductions in plasma glucose were demonstrated with all three treatments, but greater reductions were seen with the high-ratio BIAsp preparations together with lower prandial increments than with BIAsp 30.\[[@ref16]\]

In another trial, adults with type 1 diabetes or type 2 diabetes previously treated with human premix insulin BID for ≥3 months (±OADs) were randomized to receive BIAsp 50 or BIAsp 70 TID (BIAsp 50 if BMI \>30 kg/m^2^; BIAsp 70 if BMI ≤30 kg/m^2^) or BHI 30 BID for 16 weeks.\[[@ref17]\] A1C, the primary efficacy endpoint, was shown to be significantly lower for the BIAsp treatment group (pooled BIAsp 50 and BIAsp 70 data) compared with the BHI 30 treatment group (--0.32; 95% CI \[--0.48, --0.16\]; *P* 0.0001). Average blood glucose level was significantly lower in the BIAsp group compared with the BHI 30 group (mean --0.79; 95% CI \[--1.17, --0.40\]; *P* 0.0001).\[[@ref17]\]

During a 60-day crossover study, patients with type 2 diabetes were randomized to BIAsp TID before meals: BIAsp 70 before breakfast and lunch, and BIAsp 30 before dinner (BIAsp 70, 70, 30) or to BHI 30 BID before meals.\[[@ref18]\] A 24-hour in-patient plasma glucose profile was performed at the end of each 30-day treatment period. Compared with the human premix BID treatment, the BIAsp TID regimen showed lower plasma glucose concentration, reduced post-lunch glucose excursions and a better pharmacokinetic profile.\[[@ref18]\]

Overall, these study results demonstrate that daily blood glucose profile and A1C in subjects with type 2 diabetes can be significantly improved with BIAsp 50 or 70 compared with human premix; switching from BHI 30 to a mid- or high-ratio premix analog may therefore be an attractive option for patients with type 2 diabetes in need of treatment optimization. BIAsp 30 was generally found to be more suitable for evening administration.

A TID BIAsp regimen has also been compared with basal-bolus therapy using TID IAsp plus OD NPH insulin.\[[@ref19]\] Following 4 months of treatment, glycemic control was found to be comparable between regimens. Treatment intensification can be associated with an increased risk of hypoglycemia; however, the incidence of hypoglycemia and adverse events was similar for both treatment groups in this study, as was end-of-study weight gain (\~2 kg for both treatment groups).

As the numbers of studies reporting the use of mid-/high-ratio premix formulations are few, data on infrequent events such as hypoglycemic and adverse events are far from being conclusive. However, the available data do indicate that tighter postprandial glycemic control can be achieved with these formulations when compared with premix human insulin, without compromising safety.

C[ONSIDERATIONS FOR]{.smallcaps} G[UIDELINE]{.smallcaps} D[EVELOPMENT]{.smallcaps} {#sec1-7}
==================================================================================

While there is a need for further clinical data, there is sufficient evidence for the development of treatment guidelines that are currently lacking for this class of insulin.The pharmacological profiles of BIAsp 50 and BIAsp 70 differ significantly, reflecting the different proportions of free and protaminated IAsp in the formulations; a greater proportion of free IAsp results in higher early-phase metabolic effect and lower late-phase metabolic effect.Evidence from clinical studies on mid- and high-ratio premix formulations suggests that the effects of these two treatments cannot be considered as interchangeable due to their different pharmacokinetic/pharmacodynamic profiles, although neither showed superiority.For the purposes of the guidelines, the assumption was made that treatment would have the same effect on individuals with type 1 or type 2 diabetes, although primary users are anticipated to be patients with type 2 diabetes.Differences with respect to the risk of hypoglycemia have been reported for the mid-/high-ratio premix formulations compared with those experienced with low-ratio premix. Hypoglycemic risk could be addressed by the inclusion of BIAsp 30 as the evening dose.Patients with poorly controlled glucose levels on a regimen of BID or TID premix insulin were considered likely to benefit from switching to mid-/high-ratio premix formulations.--Patients with normal FPG but elevated PPG may derive the most benefit from BIAsp 70 therapy, as this has the greatest proportion of prandial insulin.--Patients with elevated FPG and PPG levels may benefit most from BIAsp 50 therapy, as it has equal proportions of prandial and basal insulin analog.--Allocation to treatment on the basis of BMI appears arbitrary; thus there are no clear benefits to including consideration of obesity in development of the guidelines. Physicians should therefore continue to use their judgement and treat each case on an individual basis.--Patients are often switched from other premix insulins on a 1:1 basis, but new strategies may be required depending on the needs of the individual patient and their prior regimen.--What is the best practice for dividing the daily dose between meals?

P[RACTICAL]{.smallcaps} G[UIDELINES FOR]{.smallcaps} I[NSULIN]{.smallcaps} I[NTENSIFICATION WITH]{.smallcaps} M[ID]{.smallcaps}-/H[IGH]{.smallcaps}-R[ATIO]{.smallcaps} P[REMIX]{.smallcaps} T[HERAPY]{.smallcaps} {#sec1-8}
==================================================================================================================================================================================================================

[Box 1](#F2){ref-type="fig"} outlines points to consider before intensification with mid-/high-ratio premix therapy.

![Checklist of useful points to consider prior to intensifying a patient\'s therapy from BIAsp 30 BID or three-times-daily with mid-/high-ratio premix.](IJEM-15-152-g005){#F2}

[Box 2](#F3){ref-type="fig"} provides some practical guidance for intensifying a patient\'s therapy from BIAsp 30 BID or TID with high-ratio premix.

![Practical guidance for intensifying from BIAsp 30 BID or three-times-daily to high-ratio premixes.](IJEM-15-152-g006){#F3}

Intensifying BIAsp 30 BID with mid-/high-ratio premix insulin analogs {#sec2-2}
---------------------------------------------------------------------

[Figure 2](#F4){ref-type="fig"} shows a simple algorithm for intensification of BIAsp 30 BID with mid- or high-ratio premix. In this algorithm, a starting A1C of 10% is taken as the intensification trigger value, as recommended in the ADA guidelines. A two-step intensification protocol can be used where PPG \>10 mmol/L, switching to a daily regimen of OD BIAsp 50 + OD BIAsp 30. If this option is taken, it is logical to change the breakfast dose rather than the evening dose to BIAsp 50, since dosing with the mid-ratio premix in the evening has the potential to increase FPG as per the clinical data.\[[@ref15]\]

![A simple algorithm for the intensification of biphasic insulin aspart (BIAsp) 30 twice daily (BID) with high-ratio premix. BG, blood glucose; FPG, fasting plasma glucose; PPG, postprandial blood glucose; PPGB, post-breakfast value; PPGL, post-lunch value; TID, three times daily; u/u, unit/ unit; u/u + 10% \> dose, unit/unit plus 10% of total dose (added at lunch). \#Most probable final dose](IJEM-15-152-g007){#F4}

Intensifying BIAsp 30 TID with mid-/high-ratio premix insulin analogs {#sec2-3}
---------------------------------------------------------------------

[Figure 3](#F5){ref-type="fig"} shows an algorithm for the recommendations for intensification of BIAsp 30 TID with mid-/high-ratio premix. Options are to switch all the patient\'s daily injections at once, or to concentrate on one mealtime injection switch at a time and then optimize this particular dose. In subjects on the high-mix regimens of BIAsp 50--50--50 with insufficient nightly control, as reflected in an FPG level \>7.0 mmol/L (126 mg/dL), the dinner injection can be substituted with BIAsp 30. This decision is to be made at the physician\'s discretion; seven-point blood glucose profiles, if available, are a useful tool to help determine mealtime dosing.

![Recommendations for the intensification of biphasic insulin aspart (BIAsp) 30 three times daily (TID) with high-ratio premix. BG, blood glucose; FPG, fasting plasma glucose; PPG, postprandial blood glucose. \*Excursions: difference between pre- and postprandial values](IJEM-15-152-g008){#F5}

Titration of mid-/high-ratio premix insulin analogs {#sec2-4}
---------------------------------------------------

The algorithm illustrated in [Table 4a](#T4){ref-type="table"} is adapted from the NovoMix^®^ 30 expert panel meeting, October 2009.\[[@ref2][@ref20]\] When using this algorithm to intensify from BIAsp 30 BID or TID, the following guidelines are recommended. Notable distinctions from the 2009 guidelines for intensification with BIAsp 30 are that no further dose increments are recommended over a pre-meal plasma glucose of \>6.2 mmol/L (\>111 mg/dL), and that a PPG algorithm has been included \[[Table 4b](#T4){ref-type="table"}\].

###### 

Algorithms for titration of mid-/high-ratio biphasic insulin aspart premixes (a) Titration based on pre-meal plasma glucose of mid-/high-ratio premixes. Adapted with permission from the low-ratio premix (NovoMix® 30) international expert panel meeting and consensus statement\[[@ref2]\] and from the NovoMix® 30 Summary of Product Characteristics\[[@ref20]\]

![](IJEM-15-152-g009)

Titrate all three doses according to the algorithm in [Table 4](#T4){ref-type="table"}, changing only one dose at a time. Weekly titration is recommended ([Box 2](#F3){ref-type="fig"}).For pre-meal measurement, change the insulin dose prior to the preceding meal.For post-meal measurement (PPG), change insulin prior to that particular meal.

[Table 4c](#T4){ref-type="table"} shows the dose optimization schedule.

In patients whose PPG is above target but whose FPG is acceptable, physicians may consider switching to a premix insulin with a higher proportion of rapid-acting insulin. Conversely, when PPG is falling below target measurements and FPG is above them, switching patients to a premix with a lower proportion of rapid-acting insulin is recommended.

R[ECOMMENDATIONS FOR]{.smallcaps} P[OSTPRANDIAL]{.smallcaps} P[LASMA]{.smallcaps} G[LUCOSE]{.smallcaps} M[ANAGEMENT]{.smallcaps} {#sec1-9}
================================================================================================================================

Incremental glucose peaks are frequent in type 2 diabetes and occur for most patients (95%) within 1 hour post-meal; the timing of these peaks is therefore not influenced by treatment intervention, be it lifestyle or pharmaceutical. The timing of PPG measurement is recommended to be not more than 120 minutes from the start of the meal and within 90 minutes of its end.

Post-meal plasma glucose should not exceed 9 mmol/L (162 mg/dL) as long as hypoglycemia is avoided.

Self-monitoring of blood glucose should be encouraged because it is currently the most practical method for monitoring post-meal glycemia.

Efficacy of treatment regimens should be monitored as frequently as required to guide therapy towards achieving post-meal plasma glucose target.

C[ONSIDERATIONS FOR]{.smallcaps} D[OSING AND]{.smallcaps} T[ITRATION]{.smallcaps} BIA[SP]{.smallcaps} 50 AND BIA[SP]{.smallcaps} 70 {#sec1-10}
===================================================================================================================================

Down-titration is recommended if major or recurrent minor hypoglycemia occurs. [Table 4](#T4){ref-type="table"} illustrates dose adjustments based on pre-meal FPG values.Guidance is aimed at the typical patient with type 2 diabetes and assumes no metabolic decompensation (diabetic ketoacidosis, extreme hyperglycemia, fluctuating glucose levels).
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